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(54) AUTOMATIC PATTERN CLASSIFYING METHOD BASED ON DEFECT 

(57)Abstract 

PROBLEM TO BE SOLVED: To identify causes of defects using a 
standardized qualitative method during in-process inspection of a wafer, 
by assigning generalized symbols to attributes of a single subset of a 
plurality of database objects corresponding to feature attributes, ad 
storing identifiers corresponding to features in a database. 
SOLUTION: A semiconductor wafer is processed, using a process tool or 
tools to determine defect attributes (205). Then, a table or tables are 
created, where defects are described in the form of a concept flowchart 
(210). Thereafter, each attribute is generalized by expressing it 
qualitatively, rather then quantitatively. Then, each attribute is correlated 
to a category, which is a subset of database objects (215). After 
categorizing all the defect attributes, their identifiers are assigned, which 
are prepared by arranging in a predetermined sequence, symbols of the 
categories to which the defect attributes belong (220). The defect 
identifiers, identifying related cause information, are stored in a storage 
device (225). Stored process parameters and data are also linked with the 
defect identifies (235). 
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( a ) w&comtt^m^-thJMt , { b ) ^n^nc^ 

?il£7)4'(CTn-tx-y-;yc7)i^y4<;W&^4^)l>X^i: , 

XX V t tr-jR^h-rsxssr-i-tfii^ i ^zwsm 
^it=ieis<o:ss. 

m^^mis (SEM) . m^mnmmm (afm) , x 

:#-;U^*-:«-t5C^^J>7tS (EDS) , tTtti, -fb^^i-Wffl 
^7 i >X S (ESCA) <73:3'^^(:<fct loS-fflV^T. W 

ia5:I^S-t-5.XSSr-^t^ii*ll2lCi£i£co:fi-S. 



•otcMJlBo-ttl>XSi:; 
v^fflfcitK-rSXSfc. 

IS 1 c7)-fe -|*lcO:?:FlSiOjR*<, (3tL!t L ^ > 

m J: 0 1:^ ^ V ;t ii^ LfmJf, mi iO-fe ^' -rt 

tT-«^i:-r€.xssr*tfff#ja 1 t,zim<r>-nm. 
cfs*Ji 1 0 ] i^y^^)vti<mLX-hhm^m i {cia® 

[ff 1 1 1 ifsi7&«, tifiioxpg***.^ 9 , miesr 

ro-t;j.-y-;i/{;^fS-r^^«:ifSJHiaS:g^-ri.xSt , 

Sr-i-tf iijRJi 3 t,zim(r>ijm. 

in^m 1 2 3 mmcomsnzM lt . xs ( a > ~ 

(e) tRfgf ^XSi:, 

St, 

»ff fc , ( a ) !tt1S(0jRtt$:SftSX&Xgfc . 

(b) -f-fL-ffico*-f:f'j-*^ mmzMm-thmLtD 

0, -enmcOJlttS'. l-ci*^^;t{i-?-^xtJl±0;i?f::i' 

Xet , ( c ) ^tl.-f-'n<^;^?f-rf U-Cv-v-rfOl^^SJO 
-^-C-i.xmi:, (d) :i{?T^cfU-C0i'>-*0l.$:i^ii5^45 

fiS;-r2.XSi:, ( e ) ^■<0^iJ^Sr7'-:J"<.-;sL{rfB1g 
[IS*Ja 1 4 ] «j«°p*i. :^'y-;l-Srfflv^Tt^$ 

comi4^§ftKi.x^s-. io*»^;t{i-?-*xjy±<oro 

•fe-yrt::|lfir$1f-|><k-3(2^$ix-Cv^&W*Jai 3tcE 

7"a-feX'y-;l'Srfflv^Tftrft{ci6§ix, 
ro-tx-y-/uc7)l^ij^i: LT, rn-fex>y-/ucio 
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•t-&XgSr. loj&^a/cti-eW^Lhco^-n-t y-ytc^ff 
^-tirl. J: 9 l:^:$*i.TV^|,if^ 1 Strr^on^Ki 

*^S«*ffi±<oaSkOis:Ffi3!P'?>^r'), iJJ^ti, -fix 
T^-i-H^. ^M«i^SB«S (SEM) , iI^ra:tJ@l 

mM(AFM) . x:t./Wdf-:J)-fES^btS(EDS) . 

•ft^^-tiffflm^^HtH ( E S c A ) co^J'^=5r< i: 
t> 1 •OiSxi.i^ScoJSItSrSltKI.XS^ , 1 o^'if^ti 
•f-tmJiiOTo-lr •ytl,zmf^-t& J: o t;^:§/tT 

tL(7>&&i,zMm-t^-m<7)mmimi.i>xmt . 

X?&nmmizm':i^'>x . ^ii^ti<r)imi:-^-!'-}'-(0 1 
^ix-t'tico-ii 7 9 -rtO^Fi Sr;!?'>>-h-ri>XSi:. 

v»<ifcJt«5-r.s.xgii, 

:t7'>''x:? V(ni]n-^')-^zn^-^vth:m.t . 

& lo*>^yi(4-5-iiUJi<orn-fe-yiK;||^T$-li-«.id 



46^iO <^ix/^ 7 5 ^' ;l^'5riS:c?)-<^7'-fe ••/ 
->f-'-^"<.-X;^7'i/'x^' hi: LT-ffii-fb-ri.Xg?r 
1 'P*^^f^<4-?-ixiiLh<^ro-fe -y-tftcSI^T^-ti-S Xo^z 

i^yntJUb LTSiJOaf SX^^ l-5*>^fv:{4'?-ixULh 
tTjrn-t ./Hftc^^T$-ti:§ J; d tc^$iiTV%S|f^:Sl 
3 tcieK<;03 y f j^-^-^SS^Ef*, 

mntm%^f-t S: U V^'-tl.XSS: l r>ip±fz\i^t\X:J, 
±wrD-fe ■y-^-CH^rS-iir'S. J: 5 \,z1^%ixX\^hWSa^ 

[il*)S2 4] ifir^(4, ^fit^mi^ixhii. 

mL':owsnzi^hx. xs ( a ) ~ ( e ) i:sis-r*x 

$• lo*>ifc(4-?-Wa±oro-lr <y+)-t:SSff$-li:S J: 3 
[0001] 

[0002] 

imkco&m] mtEm^^ixx\.^^'y IV hy LSI i,zm 
fzmm:'Zmt-f^. ^<nx^^j:mMt. iav^^jsfc 

kL, ^^x{4, J:Ot=5:t3$r. ji*^<ro-feXiJr^ 

[0003] J^5|t«'>X7NfJjtro-b^»Jffl)^»i. -'N' 
-3-H9'</P«OJ:o^r'>x>'N^Silj£S-fflv^T. -iyr 
u-\iXX-^:L'^^:mm\-rh, #7-a-fexxr-yr (PJ;c. 
J4\ St^tKfiii:^. x.yf->'^^, i5t#. =5:4:') 
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mf'^:^TM. (MES) J t L•C^^i^■cv^Ss =tyi: 
I.. L7t*«-oT- MES»±, ^Tb;t7-a^X;?.x-x 

[0004] -T^ffyrxn^xxT^ vrtm'T Lfz^k. 

mmmzi±x-s> v Yruvwi^v-Mzii\,yt:tm.^i\. 

^'^x.j\<^^mtiK mm. CCD (ii^js-^^^) o 

id^r^E^SI, ^EMS^^Sa«Sii ( SEM) . ±ti 

Sr^TLA:*^S:MES(ciia]-ri.. ^tW:fi- 

xmmmi:x mmlrzm^■t^^zb^r^'^^t&, 
[00 0 5] -ett, ^sm^y-fi-. ±rzim<r>xi'yv 
rovffiSEJZLT— i^3>-Cfc<'iT, xmao^^it-:'^ 

'otm^-tifMz. mmmizii. mht\>->xmmm<o 
mm^mmmthm-t^zbizj^-yx. •mtm^j:xm 

4i-«ftTs Xmcoim. mtii. X.W<i?~y, W4 

wm^i,zX':>xmmztLi>0i<mi>tLfz<yx.^^it^^t$. 

mtzii, 3Kgj!SLS«, SEM, fcit/, X* 

iv^-^mi-^^m (EDS) tfi-tttih. ttc. ^co 
ti. ^ti^i,zi±, m^miimmm (afm) , y^rym 

(TEM) . ^^'^-f/UXibtSI. ^3^5-3^5, it^m 
fflSi'^ifeSI (ESC A) ^£b'i/^tfih, ±mLt:^ 

mtii. AFMti, xmcoiz^tt5^x/jmimi=>i}Hz 

-thZtt^T^, EDSfcJ:Z;fESCAIi. Xm<n^^ 

m^'k^ni^t^z-thzbti'x-^h. 

[0006] JKl£<0 rgfr-r^^yoy-j {cj:|.n?xy\ 
S!ffl]56ai=*5V>T*i, MES*»^>(?)m-fe^-f-^', fe 
1^y-)Viii:tm&:^'r-'^3yi)-h<nim.ii 



iiim&n^mi. r^otili'^rA (YMS) J 
rtc J: -cTlli^^^i;^ j^X7"Atc^fi<)tr?''> y n- K 

^mm&^^WVX'^j: S ixT V ^ S t Y M S A<f"|^ 
tL«f, YMStS. ^RJf. XlflBS:MLTV'>l,'>xyNAfii 

T . i-if XPfiOSHSrlSBB U J; d i: -tl. i: i 
[0007] 

imm-^mzhtzhwrnm^Ax-m.^ fix t.i' 

& I. T^y ■^-f b SijWrV W ;?>g{ji«^ i: co^ 

zcr>x 0 iz. m^j:^^n:^^-r^wmmmb n^m.mm 

^b<7im'mii:W^tiXX/^-t:hff>lti: OSftt^r 

[ 0 0 0 8 ] § t,t,zl,i , fz t txm*m^^\^ixfz t LX 
{>. ^fii^ coXPfiSrffia*^-:?^^^ izi&MWW-.mztW^ 

^^<r)^m^xtc^ix.x\-^h-ru-^xe)V-)Viii:.x/r 

a-UXJ^yM-)^ ^IS»iJT-# tilzLXi,, n^<7)Xmi)^ 
m^^tifzb^, YMS{±, i>-obi,r-M-^<^h*)-td 
^x-y~Jl'ttii±ra'bX/'<y^~:!f^m^'\-t6ZbiiX- 

LXmS^^titibLXi,. YMSti, ^coxmt:. V- 

Mzii\^hm'^<m-^^. «t4«o^j:-& K-ttiio-h. m 

[0009] ^M\kf7x.j\^-i y-Tu^xx-^'&thfz 

I.J:dt::, •^'x^N*<a5i^«-y-;HcM-ri,«iat:^ffi 
fc, ^lS**«iai$tL!t'?-*i^,«7)-y-;K7)^ffltt1Wgi:A< 

tecki/f. 'fi<-A7.\,z^vfhmm.i)m-K\^. 
x^<m^->^i^w&^'txm^x% 0 sra 

m-l,Zbifi^'^'m.^1xh^z-r>ixX. J:'5fiS=5:t«0 
[0010] 
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[00111 ^^B^tciWf . ±aiL/ia^.fcj:Uf-eo 
T-:?A;_;?,:;t7'i''xi' hC04'i01-:3<0-9-7"-fe-y hTft 

[0012] *i60g(7)t> 3 1 otfofflMti, ^maizx^ 

[0 0 13] zcom^zmm-r^^ii. :^^m(^ntL 
\-^m&mm(o;^ ^ rzfsmi,z:^^mimm-t^ tzubcomB: 

a. titmizmt^^ii^tL^^^vh'o , ^wa^m^ 

■thLffiX'ii^^^. 
[00 14] 

[00 15] ^^^t^x/siOi^^lSiaSr-OTD-tX 

x't':>xxK^^m}i,zmxi]i-hztitzj:-ox. ztip> 

[00161 *|gB3<o loco^MJ^SllciKtf , 



tt\ Tt^WaEJia. SEM. EDS, AFM^:if(ca:o 

n^-vt. fzi.immtimzi.'^xx'i.±^j:< . m^mm 
{.zx-ixmrn^fih. ■f^xnxmcnm'^m.mi. t- 
9^-xfyf,zm\k^fi. ^zx'\i. xmifi. ^«{c, m 
<r>nm\,zmw\^tifzx^&t\m^ixh . 

[ 0 0 1 7 ] $ f>tc, ^^m<o 1 -:3<50|ligff^®(cfcv^T 

mmm^z^jy'^^fti,, ^(rim. muuzxm^mt^ 
^:r.jM,zti\,^x^±t. xmT~9K-x^mmt?>z 
tizii-^x. &iiinxfmmmm^imcox?&(om'i 

m.mt-WcLrz^j:(>i£. So&(nXmi^tUmizi:i,Z 

■tixn^mmz-t^. 

[ 0 0 1 8 ] § hiz, ^<nxm^xx/-ttih<ommi>z 

W^<r>"j-Mzv ^ixtzm'^<rMmr)Xmtms\^ 

fihh. ^<nxmt. \m^zm^^K-k.'m'mm-h 
^r-xtiBiji-tj-tt^.*!, x^mmM^^^-th<r>i.zm-t 

^Jta (CVD) rn-bXC0f*(l^M$ix, 
-A|^<7)'?-iOJ:3^XFi5<01 0ffl£0o*>9ffl*'\ CVD 

f-v WN-rtior-^' *«tc J: o T t -C V ^i^ 

{4\ T-9WMifi. '!:(m.T&(r>Xmi^±^'±fz'iim^ 

FfifiOlHSr^l^-r&OSrS^lcL. m^liZ^imWi: b 

hzbi^^mfizL. mm, mmm:mmwLWt, mm 
sixmmn t.fz\±^'m%'^mzmmLtz-imt s:^:^- 

[0019] ^t:>l<zttz, H^^m, «^^:tK*JlHco 

^^m. mt\f. x^m^s,xYz\,zii'>x^'th 

m&i25%Th'0. tfz, X?&tf^Tn-\:XABCizX 
'>X^t^miit7 5%X'ibhZt^:iU7^i-^Zttfi 
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[0020] :^^m(^MmmtiK m i hi[4 b^z^^ 

OOi:. 1 0OJ:3^. ro-b'/^l 0 OO 

HI 2 0^tCii5l^T^tt$ili>. roHr^ylM 0 0(i. 
t^*C0MES13 0. S!3Rc7)Y]VIS14 0. « 

'S.o m^y-fl^l 5 0 it. 3t^^^y->^K SEM. 
J;t>\ a,-- r<7)S^tcj3StT. EDS. AFM. ESC 

lit, Zco=mmW:lGOf,±. rxi?jB#.^i^XxJUj 
(DRS) hWm^. 

[00 2 1 ] zzx\ mi^^r/m2^mm-tht. ;^ 

T-vr2 0 5 (112) fiZn^^X. ^#:^xyN(i. Tn 

ffiw^iti. y-)uz:t(rz^ ru^:^y-MzmMcoy- 

y^-i^tbhf^z. MESl 30 (Ell ) l^tclEliSix 

V^fcWBfSil^h (:i--1f(cj:-^TA#T':(j\ S>^v^ 
MES 1 3 0tci:'?T@i!)W(z) . ^ai/Nfi. 
5 0tc3(fiil>. XT--/r2i otciBV^T. ^ 

T. ft<^^n.?^w^^P(i'7vr36\ App 1 ied Ma 
terials of Santa Clara, CA 

Applied Materials of Sant 

a Clara, C Aj^^^i^TpIK^flTV^^ SEMV i s 

>'N'::^->1SiJS»$-fflV^T. TAutoma 

tic Defect Classification 
With Invariant CoreClass 

es {^<7)z2Ti^^Mzxhxmm^m) ^ tn-^i- 
^i 998:^7fl8S(3ajp,§ft. ^cormi^^^m^ 
zzi^zim^tih^^^m^coitimmo 9/1 11,4 
5 4-^ (ttaASEfis^i^4 9959-01 3-^) frzie 
mtihXoKpmimm^m\^x. xmc^ntkib. ^ 



[0 0 2 2] Xr'/r2 1 OtZ*3ttl>»!7XM(^<^^:^> 
1^. ll3co»fct;:7o-f'^-htcA--K^LT^§ix 

0;!?<. vKoji^^coiCFISJattA-KSr^'tS^ pij;t{f, 

Vi. *5J:V. i^:RS^i^xy^rt^3:ftl^a^T•v^^^o*^ 3^ 

^i^a, ^:j:,j\mmizm'^X\^^6cr}ti^t:'^t^^K EDS 

XmcomHXlf^rL^^t\,(OXmcr)^:r.j\±<r>{m<Oi 0 
^r, T^xyNe^ST'f^^$ii/:r^:PfiVvr?&>ii><POT-^ 

[0023] ^fL^>cojRtt* 

r-^iR^tj ?fL-g>, ;:^T"yr2 1 5tCfcV^T. ^-tl 

^'tl<7)m^t\ f'T-'-^J'^^XrtT'^/x^^^hj 4 1 OCO 

:^7'^V-lznm-^if^ti^ ([l3^^J:Z/134ASr# 
M) c h4 1 0(J:. 

Oc^)^cr,^ir^'U-tfzl±^y't V h4 20tCJ:-:>T. 

[0024] mm. mm-xm\t. ^mt^^i tmi 

tmtfih:f}r'^^')-A20^zXfiih.iXh. mtf^l^^ 
nvT^:^$;^^4 5^ny^0^ffi (-f^i^^. mm 

hcO+<7)i : IcomittLX-^m^tlh. ^^i>Z^ 114 
Atw^Sii^ j: 0 (c. a:fl?&< 1.5^ ^ ny<?0^4mi4 

^ipay(Dm^mi^tLxwm^ti^. mm^^z^ 

yv::^mii-^htf:hmit=f-\±. it ( F e ) . 

A (Cr) . x^yyyu (Ni ) . fcJ:l/\ ( C ) ^ 

^tK^mi- (Fe. Cr. Ni. C) ^X^^-mt^ 

hh^-^kt. :i^-^tf^ii^mm\iZ^'th<r>i:mmt 
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[0025] *^m<nm<:omimmizm^T^±. m^co 
(nxmim,zi.->xmi^i\,. m^cioT. x%mm 

[0026] 135 A. 058. i^itX. I16<7):7n-f^ 

^yre 1 oiz^x-ix. ^ix^'ii<r>xmm¥JiDib\ -t^s 

-l'-9C01otcMJSSo'(t^>a. ;?.r*yr6 1 5C*3V^ 
g^^$i^-S>. ortz. ^ixmcO'fe^i^'-l-Qi^ 
timfiUfcJrbK^tl-^ (Xx yr6 2 0#.^) , 

X'r'yr6 2 5tci5v^r. x^s-^^yy^K xmrna 

'r'g>-fe^^-l'-9tcS'^v^T, ^^^^^-y-T-^^-x 
[00 2 7] milt\ H5BO-t!:^^-l'-9t::S-:>'v^ 

^-z:t (^xmm¥jT<^^coi^^^^ hntz l ^ \ mtK 
2 5Xhtat^ m5Acr^xm^-/rm\t. -^9^-2^0 
kX/6ifi^«ryXUmii^t^:ihimkLX\^htf^ 
^')-P^^z^^i-^ijcr^tLX-^it^iXh. 
[0028] XRSv *y rMcOXPiSSmD i)K '!?xy\^® 

^r^\fc^ixx\^h^%m<^m<r>mmm^z^\^x\±. 

^-y'f-i$^^-x::^y:^x.i^h{±. mn^MXfmm 
^mzMm'th^isb^i!b^tifzjmk:^'r^'j-^y''t y 

xmmm^\ ■^:^:^-9nTmiii'^tii^t. xm^vr 

ii. ^^^t^mcoXf&s ^^9-y:^7'^V-lzXti^ti 

[17B<7)i^PiS'7«yrC::*DV^T«i. i^^PSMFjrii:. -t^ 

r F-:h*yj m^^i^'-y^'r^fU'-i^zxti^tih. V- 



aart^KSf-^ >y J: o ^r*y-;UcFDlS*«J>l) Zti 

m^ix\^^^m^^^hh^^^x'h^o mici^^ 9vy 
y')y^\izx^x^'th%^^hhi;.ot^. ^99- 
s-smzfk^^hxmmiiTr.L. ^(otiMz. z<o 

[0 0 2 9] hh^-^ii. mkco^mm&mm issA) 
xmmfJi<Dy^9-yi:%mi-^(^\^zmm$tixhx 

[0030] :*^0BiO^ a l-::>(7)S|j5fe?gwjCc^DV^ 
T(i:, miDirZ^^tihXoiz^ XJf&^'vrMcoXfm 

mDtK yyyM.^^'^9-yi:m&'ti>m^. fifbMisb 

43^^T«i:, X3mffA(r»^9-y\t. Nat i ona l B 
ureau of S t a n d a r d s :)^*^ rfiK^flT 

m^^xm^mznm^ixh. mm,mzt,t. yy^^ji^n 

mz^^-^Xi^. /jN$^A:^ffnoo<JOia^:/h§^^ 

i:^^hmW)\ xmmmDco^yi$^AJ^i^-yp^s&co 

^d^j:^'^9-y\Hm(O^mi:Wzi'(0f^zmm^ti^. ^ 
m^Wz^(^i,Z'i^m^j:t:mi7 0 0CDm±. 
^yy^9/\^^j TA^. Lfz^^-yX^ yyyj:.J'^i9- 

yi:^^hXSmm\±. iti^. ^ti<7>yy9i^)i^iz 

[003 1] XT-vr2 1 5CI*5V^T, -?-fl-fixO^PfS 

m^A--Ki)K f^'-r5'^-;^:t7"i>'x^ h4 1 Q(^:^^ 
:f'J-4 2 0tC«JEolt^il-S)i:. ^iX^iKD'fS^ 

t^Mzm^'^x^ix. :icni^yit^Mt. if^t<{i. 

^SiX. ;iZ.X'\±. ^mi^y^^)VA3 0tf^. 

Mm^^-r^ti^. ^x^^t.-tx'izj^m^titzxmm^ 
i:mt. xm(0'tKxcr,mm^^m^tifztk. x^-vr 

2 2 0tCii>V^T. Xmz\±^ X?&(^mm'^Atihtitz:^ 
r-zfV—A 2 ^(r>i^yifs}VA 3 0 SrFJr^cOlii^T-iegl- 

h:i)^\zi,'^xm^%ixhmvim\'o'^xi^fvh m 

ru^xv-Mzhm:^^\^y^^)VA a oi^m o ^ 
fi. :L<mm^yy^^)V4A^\,^ XPfiia55"j^4 5 0c?)Sc 
m<7y^(m'^(ri^mz^^hfih . mA'^\z.^s^Kh^ 

dtC. T-:5'^-X^y>/x^ h4 1 0«i. Hff^<7)jHli? 

T'ES?^. 5;Pl§c7>MttO;&r^'''J-i^>';t<;l'4 3 0 
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1 25 1 5. . . 3 5) im^^. 

[00 3 2] ort::. Xr'-/y22 5i,zi6\,^r. x?&m 

^•J^4 5 07&^ D R S 1 6 0 rt(C|aiS$iX-g>. ClOB^^ 
(Xx'yr2 3 0#SS) ^ Xx'yr2 3 5tCibH^ 

^0?f^<JO»«W^ft^) t\ mHt\ D R S 1 6 0 
ifrliSil. ^^FfiiiSfJ^4 5 0(-U>^$ix^. 
$4>5:l>IIJ£J^Sstc*5V^'C{i. MES 1 3 0|^tci£1f$ 

LT. M6^'J^4 5 0(CS-:^V^T. ;^MiO 
^:FiS«?SSrfOffl'r^^t*-'T'^^<> xr'yr205-2 

XFgM»'J^T-:$^^-:^3^?^DRS 1 6 Oi^t^m^^ 

DRS 1 6 0^1^^^^::i:(CJ:-:»r. XPiilH^O^i^ 
[00331 ^C7)J: a^lf^ilcfc-oTtf ^ix^tff$8<?0<^j 
tf. t:=.:5^-l 1 Otc^^Sa^. JL^^li. i-'^TS 

M.^::i:^^^-r^, ^^^-}vs\o\,zi5\^x{±. x'^m 
^mm^zmth^m. mut. ^n^oais. mmthv 

(i. ^J£lf, MES130i=3j;UYMS14 0;&^i^ma6 
^>tL-g). >'N-^VU8 2 0'-84 0tC*3l^T{i:, mt\Xm^ 
^y-;H 5 0:^>^>c^^P(SJgtt:6^. f cO^^t^^E bT 

tzjmm^i^^^^ho -^N-:f;P8 6o^5j:t;^8 7 0ii. 

M®lf $fi8 5 0 frc U y :^ ^tLtzmk^m^^-fh » 
;t^;P8 8 0{i. Sta^-g)^-Xfc^ii^>cOJ!gB. i^i 
t^. ^N-:tvU8 5 060^Bf*>^,f#4>ti;tfiM*2p2ra^-r 

[oo34]ii9(i:. myiz^^fii>:^wmmmBm 

m 1 ^zif^^fih ct 0 ^ra-fe 1 0 0 {i, mmim^ 
mt^fz^<^j^x 9 0 2 ^3tt±-ti7)fl!!<:oafia«fc , 

x9 0 2^zw^^irifzmm^^wthfzisb(7^^^mm^ 

a (CPU) 90 A t^-^tS. tfz. ro-fe'/IM 0 0 

ti. ^y^^^jur^-fex^^u- (RAM) ttzit^com 
<^mm^i^mcox a vn-;;^ 9 0 2izmm'^tifzMz 

1i^S906$:-&^. tffgi5j:l/CPU9 0 4twJ:-:»T 



0 6*i. CPU9 04(Cj:-5T^^fSiX'g>^&#-^S:SI 

ff-t>5isfr3. -\^m^j:mktfzi±^</)m(^^mmtim 

1i:t^<^izmm^tiXi^^^\ ra-^r-z^flO 
Oti. ^'^X9 0 2izm^^tlfzm^ihL^f^:<'eU- 
(ROM) 9 0 8^/il±-!'(^fi!lc0lfWieiS^SS:-^;^. 
SmfS^Sio JcO^'C P U 9 0 4 cr)fzibco^^t:Eim:t^ . 

^ ^ ^ 7^c{i:3te-r ^leig^g 9 1 0 

i)K mm^fi. ^<X9 0 2(2S^«ic§ix. tf$B*5i^/#^ 

€:fsii"ri)o mm. iEt^i:9 i oit. HKcssii 

|>DRS 1 6 0S:*^-C't>J:v\ 
[00 3 5] rt7-fe 1 0 0(i. Mx(f^^-X9 0 2Sr 

^LT. y'y^y^ (CRT) ^Jc^^^^^:^-! 1 0 

(SI ) ^zmm^ti. :^-^izmm^m^^th. m^^ 
ti:x-)}mmK ^<x9 0 2i.zmm^ti. fm^xx/zj-? 

yK'feW:^>'3yS:CPU9 0 4^iim-ri). g'jOS^ 
(r)J^-'fX:fimmit. ^^x^ b7 yr^'iK-zW. tfz 

\t. :^-v)v^m^-(r>ko'^j:i3-v}v^mmm^m9 
let:-**}. ^ift^f6itf|g^^j;t;i'r?v>^h-^ix;?'$x3> 

S:CPU9 04^aiftL. ^3^^, ^-^-1 10±X''* 
[0036]MES130. YMS140. 4o J;U\ 

S^y^n 50 mi ) \t. ±j&LtzXo\>z^ 
(tT ^ ^ J^^Ntlgg-r ^ T - :^ ^ <^ 9 0 2 
^^h. ^(r>X'^ti:r-^\t. ±fE1iSIS9 0 6^J;l>^ 
/t/::maf^M9 1 Q{Ztm^flX^X<. tfz. C 
P\J9 0At^^^i:m'{f^^t^iZ. CPU904tCi 

[00 3 7] 3|s:^BJ{i. ro-fe y^f 1 OOSrfiSmLT^ 

(mimmizxtii^. xfmmi^. iM^\&mm9 0 6i,z 

-g-^ix-g. lo;6>^3t{i-etiJa±cO^^:6^^=5:^ Iot!?^^ 
tzi:^^tia±(Di^—yyx^CP U 9 0 4;??^^^T-r^ c: 
tizX->X. rn-bv^f 1 OOt::J:oTll(ft^n^o 
i7)J: iE'liSia9 1 0f7)J: d5:J50cO=7:^trjL 

±1211^^9 0 6 l,zm^ll2,tixX t X 
V^o ±iali^a9 0 6(C^Sixi,#^>'-^y;<S:^ 
^^Ztl^zX^X. CPU904ti. Ij^LtzfmXr- 
yri:mnt^. tfz. ^mmMMmzX^ l-:>t-tfz 

h^^i^-iryxi:mn^^(7)\,zim^tixi,x^\ m 
(7)mtmmizh\^xi± . v y b x r^^cof^;b 9 . 

-f^-Figis*^ ^%mi:mm'^<^izmm^tixLx 

xm-^liZ^m-h t i)<X^ ^ , 
[0 0 38] ;izxmm^ti^ rnvtfi-^'^fi!^ 
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&. ^«l&ltiaE*Wi:, mm. fB1^M9 1 0c7)J: 3 
±ietllSlS9 0 6cOJ:o^rr-Y-f5-y^';'<t'J 

mmmmzii. A^9 0 2^•^gB^■rl.s 

^^ns. esiiJiWi, (RF) T- 

^afii3<^:t^m^ft ( i r) r-:^'a^i(ciJl^-c±)S;$ 

7n-/tf- (SiiSM) T-'-fX^, 7L-^>-7";Wr 
•SKMiKt*:, CD-ROM. DVD, ^cn>mr>h(z>^h 

-ecoft!lcoS)^5t^&!f!!iSe^:5:iSS{*;, RAM, PROM, E 
PROM, FLASH-EPROM, ^<n^<7)hti^h 

3 >- 1' jL - «5Hj;%Ljitf ; t <?)T^ s ^ OTflfccoib ^> I?) ■& 

[00391CPU904 t^mi-f^^ 1 -ot'if^ii^ 
AWSLTtil-*, ^Ji.tf, SlOJi, ^PiOrJ 

T-t «. . -'N':^ 9 0 2 CS«S$ti:t#{1-S«taJS{±, ?SiJ'h 

i?- 5r>'N'x 9 0 2 |cA;'J-r.S. ^ i: § . 9 0 2 
(±. r-:J'S:±aiS5IB9 0 6l;j|iaJL. CPU9 04 
^<^±iaifgM9 0 6*>A,^^$-|S'9ttiLT^^t-r 
h, Jfri^3>i:L.T, ±le'e^a9 0 6tCi-:.TS(t 
IXf>nfci&^(i. C P U 9 0 4 ij^^ittrnf-thmij^t 

[00401 zcr)§\M^cr)h h:mi>zxtLi,i. 
mizm'ii-tzizi}^T^ i,. ^'^t^, xi5i<7)ffi*w^iE 



[0041] 2isj%BHfi. m^mm. urn, fc^ix, si 

«BtcSlBBL.=6:V^ ±a*{cl3V^-c«, *|gBBS:+^t=^ 

X'^^xdiz. ^<<7)n^cotim. mm. it^mm. r 

vmsmmmzw&A l t v v ^ 
[0042] 3|s;^Bflo»i Lv^'HSfeJ^®^ . ^i\.<rmM. 
mz i, h-f. ^ < -p^^/i ft; c xmv^n x 

i/^x'^m-thztiiiX'^. t^-o. z.zx'm.m^ixfz 

[HlfficOfSm^riJiBB] 

[HI] *%BB2:||{S;r&cot<5g^$*t|,sia<0««&l2 

[112 ] *l6BScOj|SSJ^!BtcJ:S*afcteV^T)iI<Jcl=j^ 

ft^iiSX-r ■yTSrlKBB-r-S :7D-f--v- 
[H3 ] 2p:^BB<7):^j£S:iKB^t-&»fct:7n— f-r-bX' 

[114] 114 Ati, i^wmmmmmziih^—?^- 

x:t7"5/x ^' hfcj;l^'4fic7)-^f 7-fe •/ Yimmthmx' 
ftO, ia4B{i, *l|B^n^J:l,^:|f|IM6glI^'c7)tS3S^i^^B^ 

mmm\,zi.h^W'^xj^^m(r>^m^fimirhmx' 

[117] ll7A~07D{i, 3|s:^Hfl<?)||ig}g®tJ:SX 

[08] i^%m(^:Hmi.ziihmt-!rtm(m.im^i:^ 

[09 ] ^^wmffiJBffi&fft^-r-Srn -y ii'flf^0-C 



(10) S2 001-68518(P2001-68 5*jf 



[HI] 



IW- YMS 



ISO- MV-JU 



(30 



4— >K-K I L^-4i- 







' i 


DRS 



[112] 



.'5 



210 



p t ;^ — ;n c 33 1 ^ T X / \ ies 1" -s . 



.k. 



ZZ.5 



I 



Z30 



23s: 



(11) S2 001-68518 (P2001-68 5«f 




[114] 



3^ I 2. 3 


1- 


0- iWm 

















/as IS... 36 1 



^26 




B 



[116] 



605 





















52S 






c 



(13)S2 001-68518(P2001-68 5» 



[08] 




St 

00 



Mi 
IS 




o 

CO 

00 



I 



e 

a - 



8*« 



I 51 

X M 
I I 



I 

1h 

S3 



— 64 m ^ 




(14)S2 001-68518(P2001-68 5«f 



mm^m >'^-^*x^ x^^r^:- (72)mm xU- U-X 

hli-h 1008 



